Integrity of liposomes in presence of various formulation excipients, when dispersed in aqueous media and in hydrogels.
The integrity of liposomes when dispersed in presence of various common formulation excipients is studied. Additionally, the effect of the excipients on the release of calcein from the same liposomes when dispersed in hydrogels is investigated and the results of the two sets of experiments are compared. Propyleneglycol (PG), transcutol CG (TR), cremophor EL (CR) and labrafac hydro WL 1219 (LB) are used at 10 or 25% (v/v) and the retention of liposome encapsulated calcein is followed for 24 or 48 h periods. Calcein entrapping multilamellar liposomes composed of phosphatidylcholine (PC) or 1,2-distearoyl-sn-glycero-3-phosphocholine (DSPC) with or without addition of different amounts of cholesterol (Chol) were prepared by the thin film hydration method. Experimental results reveal that liposomes are affected more by the excipients in the order: LB>CR>PG approximately TR. Particularly LB and in some cases also CR result in rapid release of most or the entire vesicle encapsulated dye. Addition of Chol in both PC and DSPC liposomes results in substantial increase of vesicle integrity in all cases. Concerning the release of calcein form the liposomal gels, from DSPC/Chol (1:1) liposomal gels calcein release was not affected by addition of 25% of TR or PG in all gels studied, but LB caused a significant increase in calcein release. However, from PC-liposomal gels even TR and PG (at 25%), increases calcein release. Conclusively, the results of this study suggest that liposomes are protected from excipients when dispersed in gels compared to aqueous media. This should be taken into account when liposomal drug formulations are designed.